Selection of tau leptons with the CDF Run 2 trigger system by Anastassov, A. et al.
Selection of tau leptons with the CDF Run 2 trigger
system
A. Anastassov, S. Baroiant, M. Chertok, J. Conway, M. Goncharov, D. Jang,
T. Kamon, V. Khotilovich, R. Lander, A. Lath, et al.
To cite this version:
A. Anastassov, S. Baroiant, M. Chertok, J. Conway, M. Goncharov, et al.. Selection of tau
leptons with the CDF Run 2 trigger system. 9th Pisa Meeting on Advanced Detectors, Frontier
Detectors for Frontier Physics, May 2003, La Biodola, Isola D’Elba, Italy. 518, pp.609-611,
2004, <10.1016/j.nima.2003.11.098>. <in2p3-00122550>
HAL Id: in2p3-00122550
http://hal.in2p3.fr/in2p3-00122550
Submitted on 3 Jan 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
 	
ﬀﬂﬁﬃ "!#
$%&$ﬃ('")+*-,. 0/1324
655728:9ﬃ;4<
=?>4=:@4ACBEDFAGBBHJI;KJL4MN>OAGP6HCQRAG@SD6T;L4UV>&WX4YZP6D6HG[;T\L^]>&WHG@;_Aa`;KJL4UV>bcHC@4dFX4AePHJI;fgL4hi>4]SAe@^jCKeL^kﬃ>4l AemnHC@^foL
p
>4lﬃX^HeDQrqRHJI;QRdFX f L^s >4t7Ae@4u^YZP T L4=v>4t7AJDX K L4wx>^Uy^PAeD6z\L4kﬃ>N{|jCAa_Ae}gL&W|>^w~AGjGqRQRAGP6HC@^YgL4b> U>4wQAGdZYZ@SD6QR@^HeFL

>^s:AeD6@^QR[GHJI;KeL4=?>M\AeHG@^HJI;T\L^=v>&M\AaIGHJ`SAaIJAePP6H zgŁ L4]4> s >M\mQrD6X4T^L4hi>4kﬂHC4AGdF[;fL4MN>4k7HGy^P@^Yoy^P zJŁ L4>
p
AJDAGjCA E

>\Ae@4K

HCPD6X^YiWh

6WHCqrqAe&HGPFAJDQrHC@
KhYo4AeP6D6mnYZ@SDHe~wX;`\B6QRdoBAG@4u3=BD6PHG@^HCm?`CL;s:y\D6jCYZPFB:@^QRIGYoPB6QDE`CL^wQB6doAJDFAa_Aa`CLC]ﬀGGSJLScM\=
Teh|YZ4AGPDmnYZ@SD:He~wX;`\BQdZBoL\:@^QRIGYoPB6QrDE`HeWAeqRQHCP6@^QA^L\hcAaI;QRBoLW=¡ CG¢
 
¢4L\|M\=
fFhYo4AeP6D6mnYo@CD:HGwXS`\B6QRdoBZL^k7Yg£^ACB=|¤ U:@^QRIGYoPB6QDE`CLWHGqRqrYojGY MSDAeD6QRHG@¥Lk¦¨§G§JGC©4LScM\=
z

YZPmQ7AJDQrHC@4Aeq¥=|dZdZYZqRYZPFAJD6HCPtﬂAe&HGPFAJDHGP`GL;OAJDAaI;QA^L;EtV¢GS
 
^L;|M\=
}
hYo4AeP6D6mnYo@CD:HGwXS`\B6QRdoBZL\AGB6You4A@^QRIGYZPFB6QDE`CL;k7HG[;`CH
 
¢G ^L^]SAeAe@

EBD6QrD6y\DHªAe«oQrHC@4AeqRYﬃu\Q

QRB6QdZAn:y4dZqrYAePYGL\G¢
 
C?wQRBA^L\¬DFAeqR`
Ł
tﬂw­®@^QrICYZPFBQrD6YBu\Y w~AePQRB¢YgDc§C¯aEc°ew©eEW|sMNL4§eC°GC°vw~AePQBWYu\Yg£±C\L

PAG@4dgY
²±³n´;µ·¶a³n¸º¹ »C¼³¹ ³F½J¾E³·¿3¾ÀE¸ÁoÁ³ÀEÂvÃÄZÀ´Sµ¿eÀEÄ½S¸ºÅ·µZ¼º¼ºÆÇ¿C³Å·µFÆC¸º½CÁ±¾µoÈ¼º³F»G¾EÄ½CÂvÉ¸Ê¾E´C¸½µËÃRÀµZ¹ ³ÉxÄZÀEÌÍÄZÃ¾E´S³ªÎÏÐ8ÑÈS½
Ò
¾ÀE¸ºÁÁo³ÀÂ¬ÆGÂ¬¾E³F¹nÓÇ²3³ª¿C³ÂÅÀE¸ºÔ\³n¾E´S³¾ÀE¸ºÁÁo³ÀEÂFÕµo¼ºÄ½CÁ3É¸Ê¾E´Ç¾E´S³F¸ÊÀ?»S´JÆGÂ¸ºÅFÂv¹ Äo¾E¸º¶oµZ¾E¸ºÄ½CÂFÕµo½S¿ÖÀE³F»\ÄZÀ¾iÄo½Ç¾E´S³¸ºÀ?¸º½S¸Ê¾E¸µo¼
»\³ÀÃÄZÀE¹vµo½CÅF³Ó
×&ØÙgÚNÛZÜJÝ¥Þß7àGÛoáâÝÚ
sy^@6HGxD6X^Y?k7YZIJAeD6PHG@3QRBYg£\&Yod·DYou±DHª^PH;u^y4dgY
ãäã
QR@SD6YoPACd·D6QRHG@B_QDXAe@3Qr@BEDFAe@SDAG@^YZHCy4Bqry^mnQR@^HCB6QrDE`
HGﬃAGHCy\D
 
Cå6ædZm±ç&æZBZç	èJ>¡kX^YÇWh

DP6QRjGjCYZPªB6`;B
DYZmêé
 Zë
QRBu\YoB6QRjG@^YuﬃD6Hcu\YodZP6YAGB6Y~D6X^YPYoB6y^qDQr@4jQR@^QDQRAGq
YoIGYZ@SD¥PFAJDYHe
 
>º§U­«u\HJ_@cDHﬃ§J­«HCP7u^AeDABD6HGP6
AGjGYﬃAe@4u±HeìQR@^YvAe@AeqR`;B6QBZL;_QrD6X3D6X4Y jGHCAGqNHexYgíªdgQRYZ@SD
YZ£SDPACd·DQrHC@ËHGxQR@SD6YoP6YBEDQr@^jn^X;`\B6QRdoBYZICYZ@SDBo>{|@^Y QRm
&HGP6DAG@CDBy^BYZDiHeDX^YoB6Yﬀ^X;`\B6QRdoB?B6QrjC@4AJDy^P6YBZLx_QrD6X
î
qrYo\D6HC@4BZLdgHJICYZPFBvIJAePQrHCy4BMSDAG@4u^AGPuïUH\u\YZq

M^UÖ
^PH\dgYB6B6YoBB6y4dFX.AGBËðñ
î\î
L:ò
ä
òn_QrD6X#ó ñ
î4ôJõ
L
AG@4uÍö÷ñ
î\î
>ﬀk7AGy4B dgHCy^quÍAGqRB6H3Yg£;D6Yo@4uÍD6X^YPYoACdFX
HGxB6YoAGPdFX^YBHGP:^X;`\B6QRdoBYo`GHC@4uËD6X^Y?M\UL4QR@4dgqRy4u\QR@^j
M\cMSø­:QRjGjSBnHSBHC@4Bo>®kX4YoB6Y±4XS`\B6QRdoBnjGHSAeqBu^P6QRIGY
y4BªD6HqRH;HG[ïHGP
î
qRQr[CYHG^ùEYod·DFBﬀAeDËt¥YoIGYZqr©

tﬂ©SnHe
DX^Y:DX^P6YoYg¬qrYoIGYoq^D6PQRjGjGYoPB6`\BEDYZmúé
 Zë
>{|y^PQrmn^qRYZmnYo@\
DFAJD6QRHG@ËBYoqrYd·DBYoIGYZ@SDFB_QrD6XËDE_HiqrYo\D6HC@4BQr@ﬀD6X^Y|û4@4AGq
BDAeD6YGü7ý
îþ^ß 	îoþ^ß6îoþGîoþ
Ae@4uiAeqBH
îþCô
LCAGB7_Yoqrq;AGBýaý
ß
ý
 
AG@4u
  
>ﬃ.QDX
îoþ
_YiQr@u\QRdoAJDYiX4ACu\PHG@^QdZAGqrqR`Ëu\YZ
	

ﬁﬀ	ﬂﬃ
! #"%$'&(ﬀ	)+*,"#)-ﬀ .#ﬀ/ﬃﬀ	0ﬀ012+ 345  ﬃ
dZAa`;Qr@4j
î6
BoLa_X^QRqrYD6X^YýHCP
 
dZAG@ YYZQrD6X^YoPﬂ^PH\u\y4dgYu
u\QrPYodgD6qR`ﬀHCPDX^PHGy^jCX±AqRYZ\DHG@^Qd u\YodoAa`ªHe7D6X^Y
î
>
kX^YBYËDAGyDP6QRjGjCYZPFBv&YZ@^YZû^DiPHGmDX^Y±y^^jGPFAGu^You
Wh

D6PQrjCjGYoPnB6`\BEDYZm3LQr@®4AGPDQRdZy^qRAGPnD6X^Y@4YZ_  AGBD
D6PFAGdF[;Qr@4jc4P6H\dgYB6B6HGP

¦

k:~AJDt¥YoIGYoq
 

t
 
Ae@4uiD6X4Y
P6YZû4@^YouÍDPACdF[SQR@^jËQr@\HCP6mAeD6QRHG@AaIaAGQrqAe4qrYnAJD?tﬂYZIGYoqE°

t7°Cﬃé
 
L °
ë
>
7	ØÙ08:9<;>=?8@=;ÚNÛA\ÛoáâÝÚÝ#BÛDC2=FEGA^ß:EÜJá>H#HI=SÜ-JKA^Ú7Þ
L
áÜ-JoÛNMO=?Joß2;ÛJ
kAey4B ^PHGmn\Dqr`úu\YdZAa` Qr@ qrYo\D6HC@^QRd

©SQP.HCP
X4AGu\PHG@4QRd

¢SQPmnH\u\YBÍ_QrD6X(AJDVqRYoAGBDÍHC@^Y
ô
QR@
D6X^Ynû4@AeqBDAeD6YG>ª­|AGu\PHG@4QRd
î
u\YodoAa`;BcX4AaICY?DX^Yªu\QBE
D6QR@4d·D?B6QrjC@4AJDy^PY?HeAË@AePP6HJ_ QBHCqRAeD6YouªùEYgD _QrD6XÇqrHJ_
m?y^qrD6QR^qRQRdZQDE`

 
HCP©^PHG@4jCBFAG@4u3qRHJ_ I;QBQR^qRYvmAGBB
RTS
õ
g>vkX^YiAGB6QRBHGPcHGy^P|D6PQRjGjGYoPBoLD6X^YoP6YZHGPYGLNQRB
A
î
¬dZHG@^Y:AGqrjCHGPQDX^m HGP~DX^YPYodgHC@4BD6Py4d·DQrHC@?He&D6X4YoB6Y
u\YodoAa`;Bo>xkﬂHv4y^QrquDX^Y
î
dgHC@^Y:HC\ùEYodgDoLS_YcBEDFAeP6D_QDX
Aﬃ@4AePP6HJ_ïdZAeqRHGPQRmYZD6YoPdgqRy4BEDYZPLCAGHJICYAﬃB6y^QrDAe4qrY(U(V
D6X^PYoB6X^HGqu	LmnAeDdFX^YuËD6HªAB6YZYouËDPACdF[ﬀ_QrD6X3mnHGmnYZ@\
°D6y^m Ae&HJIGYﬃA  V dgy\D>kX^Y P6YojGQRHG@Ë_QDX^Qr@AG@±AG@^jGqRY
 P6HCm DX^Y?B6YZYou±DPACdF[ﬀu\QRP6Yd·DQrHC@QRByBYu±D6Hªu\YZ
û4@^Y?AdZHG@^YﬃHGDPACdF[\BDHª&YvAGBBH\dgQAJDYouË_QDX3D6X^Y
î
>
kX^YPYZjCQrHC@ YZDE_YoYZ@ 	 AG@4u 
 u\YZû4@^YB¥DX^YQBHG
qRAeD6QRHG@nAe@^@;y^qRy4Boüﬂ_YP6YCy4QrPYDX4AJD@4H|DPACdF[\B7_QrD6X 2V
X^QRjGX^YoP~D6X4AG@ªAcû^£\YouqRHJ_ DX^P6YBX4HGqui&YHCy^@4uQr@nDX^QB
P6YojGQRHG@¥>n=DﬃD6X^Yªt7©ﬀHGDX^YnD6PQrjCjGYoPoL  	ªAe@4u  

X4AaIGYcIJAeqRy^YoBHG
 
eL\Ae@uË©CJL\PYoB6&Yod·DQrICYZqR`GL\Ae@uﬀAePY
u\YgDYZPmnQr@^Yu±Qr@±D6X4P6YoYvu\QrmnYo@4BQRHG@BZ>

HGy4Pïu\Q	&YoP6Yo@SDïDP6QRjGjCYZPFBV_YoP6Y#Qrmn^qRYZmnYZ@SDYou QR@
]CAG@;y4AeP`Ë°eCC°iAe@4u3AGP6Y dgHCqrqRYodgD6QR@^ju^AJDFABEDFAe^qR`G>OYZ
qrHJ_ _Yvu^YoBdgPQr&YcD6X^YoQrPmAeQR@±YoAeD6y^PYoBo>

;=;àeÛZÜJÝ&Ú 92;âß JÛoÜA4à
kX^YB6YZqRYodgD6QRHG@ HCP¥D6X4Yý^qryB
D6PFAGdF[DP6QRjGjCYZPBDAeP6DB_QrD6Xt
 
AG@4u±t7°iP6YSy^QrPYZmnYo@CDFB
HeAËBQR@^jCqrYUDHJ_YoP|_QrD6X U(V ±bcY
p
_QrD6XAe@
AGBBH\dZQRAeD6You±¦

k DPACdF[ª_QDXﬀ  Vﬁ+ªbcY
p
¯ﬃﬂcAG@4uA
BYdgHC@4uÍD6PFAGdF[_QrD6X  V 13bcY
p
¯ﬃﬂJ>ﬀ=D?t7©^L	DX^YoB6Y
dgHC@4u\QrD6QRHG@4BAePYP6YZû4@^YouAG@4undFX4AePjGYuiD6PFAGdF[vQBHCqRAeD6QRHG@
AePHGy^@u.D6X4YÍPYodZHG@4BD6Py4d·DYou

BYdgHC@4u4ªD6PFAGdF[®QRB±QRm
HSBYu	>kX^Yvdgy^PPYZ@SD:AaIGYZPFAejCYcdZP6HSB6BBYd·D6QRHG@ﬀHGPDX^QB
tﬂ©DP6QRjGjCYZPQRB:°G @Sﬂ>
!
ßÝÚ 9<; ß2JÛZÜ-A^à

HGPDX^Y
 
^qRy4BiD6PFAGdF[DP6QRjGjCYZP
_YVPYSy^QRPYA®m?y^HC@ BD6y4+mAeDdFX^Yu+AeDÍt
 
DH#Ae@
¦

kVDPACdF[|_QrD6X" 
V
VﬃbcY
p
¯#ﬂeLJ_QDXiAe@?Qr@4dZP6YAGB6You
D6X^PYoB6X^HCqRunHG	vbcY
p
¯ﬃﬂAJDt°\>xkX^Y EDPACdF[

PYSy^QRPYg
mnYZ@SDB|AePYcQu\Yo@CDQRdoAeq	DHnD6X^HSBYﬃHCPD6X4YvYZqRYodgD6PHG@±^qryB
D6PFAGdF[ÖD6PQrjCjGYZP>ﬀkX^YËdgy^PP6Yo@SD?AaIGYZPFAejCYidZP6HSB6BvB6YodgD6QRHG@
HGPDX^QBD6PQrjCjGYZPQB
 
¢@;¥>
$
á&%
î
=D~t
 
D6X^Yu\Qr
î
D6PQrjCjGYZP7P6YSy^QrPYoB¥DE_HcdZAGqrHCP6QRmnYg
D6YoP D6HJ_YZPFBc_QDX@U(V'1bcY
p
Ae@4uÍDE_H±mAeDdFX^QR@^j
¦

k D6PFAGdF[\B_QDX(  V) ¢VbcY
p
¯#ﬂJLBYo4AePFAJDYouï;`
Ae@ AG@^jGqRYªHG+*, ©Ce>Ít7°P6YCy4QrPYoBvdZqryBEDYZPFU
V

 
bcY
p
AG@4uÖQRmnHSBYBcD6PFAGdF[QBHCqRAeD6QRHG@¥>n=D?tﬂ©4L¥y4B
Qr@4j D6X^Y:y^qrqP6YdgHC@4BEDP6yd·D6QRHG@ndgH\u\YCLeDE_H
î
dZAe@u\QRu4AJD6YB
_QDXÍB6YZYu±D6PFAGdF[- 
V
¡¢ﬀbcY
p
¯#ﬂJLNHCP6QRjGQR@4AJDQr@4jnP6HCm
D6X^YB6AGmnYvIGYoPDYg£	LAGP6YvPYSy^QRPYou	>kX^Ytﬂ©ªdZP6HSB6B:B6Yodg
D6QRHG@±HGPDX^QBD6PQrjCjGYoPQB
 
°v@;¥>
EGA4ß 92;âß JF8áJDJá Ú2HÛoÜ-A^Ú J.I=SÜ-J= =;Ú =SÜ-H0/
kX^Y
î
^qRy4BmnQRBBQR@^j D6PFAe@4B6IGYoPB6YYo@^YZPjG`

U21
3
V
ÖDP6QRjGjCYZP
P6YSy^QrPYoBFU41
3
V

 
bcY
p
AJDªt
 
> =Dªt7°D6X4QRBQB
Qr@dgPYoAGB6You.D6H U41
5
V
°eïbcY
p
AG@4u#AïdZAGqrHCP6QRmnYg
D6YoPidgqRy4BD6YoPv_QDX Ae@QBHCqRAeD6YuÖDPACdF[Ö_QrD6X6 2V7
 

bcY
p
¯#ﬂﬃQB:PYSy^QRP6Yu	>kX^QRBQRB:HGqRqrHJ_You±;`Ëy^qrqYZICYZ@SD
P6YdgHC@4BEDP6yd·D6QRHG@¨AJDVtﬂ©^LPYSy^QRP6QR@^j AeDÇqRYoACBEDHG@4Y
î
dZAG@4u\Qu^AJDYVX4AaI;Qr@^j®B6YZYou#D6PFAGdF[8 2V9 4>ÊïbcY
p
¯#ﬂe>
kX^Y ^PYoB6YZ@SDD6PQrjCjGYoPdZP6HSB6BB6YodgD6QRHG@±QRBi@;¥>
kX^YûPBDPYoB6y^qDHC@ﬀó ñ
î4ô
X4AGBYoYZ@^PYoB6YZ@SD6Yu
é ©
ë
>7­YZPY_YBX^HJ_ÍD6X4YBEDy4u\`cHeð8ñ
î\î
ñý
ô^ô;:cîoþ
yBQR@^j§G°4
ç	è
Heﬂu^AeDAcDAG[GYo@_QDXD6X^Ycý4qry4BD6PFAGdF[
DP6QRjGjCYZPé 
ë
>kX^YDPACdF[ m?y^qrD6QR^qRQRdZQDE`AGBBH\dgQAJDYou?_QDX
DX^Y
îoþ
doAe@4u\Qu^AeD6YHGy^@u?QR@iYoIGYo@CDFBx4AGBB6Qr@^jﬃB6YZqRYod·DQrHC@
dZy\DBËQBﬀB6X^HJ_@.Qr@

QRj4>
 
>¡ÇYÖHGBYoP6ICY3A dgqRYoAeP
î
B6QRjG@4AGq¥HJIGYoP4AGdF[;jGPHGy4@4uﬀqRYZICYZqBYZICYZ@&YgHCP6Y PYSy^QRP
QR@^jAe@HC^HSBQrD6YB6QrjC@ÍdFX4AGP6jCY?HCPﬃD6X^YYoqrYd·DP6HC@ÍAe@u
DX^Y
î þ
>(kX^YÖmACB6BËu\QRBD6PQR^y\D6QRHG@#He D6X4YÖYZqRYodgD6PHG@\
î þ
 U41
3
V
B`\BD6YZmQr@ÇD6X4Yﬀu^AJDFA±QRBvAGqRB6H±HGy^@uÖDHY
dZHG@4B6QBEDYZ@SD_QDX3D6X^Yið.ñ
î\î
X;`;HGD6X^YBQB é 
ë
>
5
10
15
20
25
30
35
40
45
CDF Run 2 Preliminary  (72 pb-1)
Ntrack
0 1 83 42 765 9
0
ev
en
ts
data
Z→ ττ
jet→ τ fakes
Z→ ee

QRjGy^PY
 
>k7PACdF[m?y^qrD6QR^qRQRdZQDE`ﬀHGPDX^Y
î
doAe@4u^QRu^AeD6YC>
<ﬂØ>=¥ß28@8@A^Ü/
ÇY±XAaIGYﬀQRmn^qRYZmnYZ@SD6YuHCy^Pu\You^QRdoAJD6YuVDP6QRjGjCYZPFB
HCP
î
qRQr[CYHG\ùEYd·DBxAG@4uvPYZ&HGP6D6YuﬃD6X^Yû4PFBDxACB6B6H\dgQAJD6Yu
4XS`\B6QRdoBP6YBy4qDFBZ>
?
à¥Ú7ÝA@N;>=;Þ2HI8 =SÚNÛJ
{|@^Y3He|D6X^YAGy\D6X^HCPB

:>
p
>Ê?_QB6X DHÍDX4Ae@4[VD6X^Y
HCP6jSAe@^QR«ZQR@^jndgHCmmnQrDDYZY He7D6X^YvdZHG@\YoP6Yo@4dgYC>
M
 LB
M
CEDF
=
 
>¨kX^YﬀWh

chYZD6Yd·D6HCPoüﬃk7YodFX^@^QdZAGq~hYBQRjG@ÇsYg
&HGP6DoL

YZPmQRqAe\wy^^¬ C¢S¯J©C Ge¬

 
 G C¢Cg>
°^>(MN>e­HGqRm)GIHKJ#L	MRLCEÖk7PAG@4BZ>a:ydgq>GM\dgQ>ﬃNPORQ5S;TPU

°eGCCg>
©4>¨wx> Uy^PFAJDLwP6H\dG>|HG
×
N4D6X(kﬂHC^QRdoAeqªWHG@\E>ﬃHC@
­|AGu\PHG@ WHCqrqRQRu^YZP¨wX;`;B6QdZBoL#°eGS°\>

YZPmnQrqAe\
WHC@\ ¬S°C¯e©eC¢e¬>
>¨=?>ËM\AJHC@^HJINLÖwPH\de>HG
<
S\DX s:YZ@4dZHG@SD6PYoB.u\Y
UHCP6QRHG@u	L4°eCG©^>

YoP6mnQRqRAG\WHG@\ G©;¯
 
G©J:>
